Involvement of dynamin-2 in formation of discoid vesicles in urinary bladder umbrella cells.
Umbrella cells (UCs) of the epithelium of the urinary bladder have the capacity to control bladder volume by regulating exocytosis/endocytosis of their intracellular discoid vesicles (DVs). Dynamin (Dyn) is a GTPase that promotes endocytic processes through scission of cell membranes. We have examined whether Dyn2, the most abundant Dyn form, is expressed in UCs and contributes to their endocytic actions. A specific antibody against Dyn2 was used to localize Dyn2 in human and rodent UCs by immunohistochemistry. To clarify the functional roles of Dyn2, mouse bladders were treated with a Dyn-GTPase inhibitor, dynasore, and its effects on their UC structure were assessed. Since uropathogenic Escherichia coli can be encased into UCs during infection, we used immunohistochemistry to determine whether bacteria-encasing compartments in the infected UCs were also enriched with Dyn2. Light microscopy showed that Dyn2 was abundantly expressed in UCs, especially near the apical cytoplasmic regions. By immunoelectron microscopy, Dyn2 was found on and around DV membranes in UCs. Ultrastructural analysis with a quick-freezing and deep-etching method confirmed these findings and revealed the existence of distinct Dyn2-bound microfilaments in close association with DV membranes. Dynasore treatment of bladders markedly reduced the number of DVs in UCs. In infected UCs, E. coli was encased in compartments enriched in Dyn2. Therefore, Dyn2 is highly enriched in UCs and mostly associated with membranes of DVs and microfilaments in the UCs. Pretreatment of bladders with dynasore inhibits E. coli invasion of UCs. Dyn2 thus contributes to the structural integrity of DVs and to the endocytic activity of UCs.